A class of mutant CHO cells resistant to cholera toxin rapidly degrades the catalytic polypeptide of cholera toxin and exhibits increased endoplasmic reticulum-associated degradation.
After binding to the eukaryotic cell surface, cholera toxin undergoes retrograde transport to the endoplasmic reticulum. The catalytic A1 polypeptide of cholera toxin (CTA1) then crosses the endoplasmic reticulum membrane and enters the cytosol in a process that may involve the quality control mechanism known as endoplasmic reticulum-associated degradation. Other toxins such as Pseudomonas exotoxin A and ricin are also thought to exploit endoplasmic reticulum-associated degradation for entry into the cytosol. To test this model, we mutagenized Chinese hamster ovary cells and selected clones that survived a prolonged coincubation with Pseudomonas exotoxin A and ricin. These lethal endoplasmic reticulum-translocating toxins bind different surface receptors and target different cytosolic substrates, so resistance to both would likely result from disruption of a shared trafficking or translocation event. Here we characterize two Pseudomonas exotoxin A/ricin-resistant clones that exhibited increased endoplasmic reticulum-associated degradation. Both clones acquired the following unselected traits: (i) resistance to cholera toxin; (ii) increased degradation of an endoplasmic reticulum-localized CTA1 construct; (iii) increased degradation of an established endoplasmic reticulum-associated degradation substrate, the Z variant of alpha1-antitrypsin (alpha1AT-Z); and (iv) reduced secretion of both alpha1AT-Z and the transport-competent protein alpha1AT-M. Proteosome inhibition partially rescued the alpha1AT-M secretion deficiencies. However, the mutant clones did not exhibit increased proteosomal activity against cytosolic proteins, including a second CTA1 construct that was expressed in the cytosol rather than in the endoplasmic reticulum. These results suggested that accelerated endoplasmic reticulum-associated degradation in the mutant clones produced a cholera toxin/Pseudomonas exotoxin A/ricin-resistant phenotype by increasing the coupling efficiency between toxin translocation and toxin degradation.